Malononitrile as a new derivatizing reagent for high-sensitivity analysis of oligosaccharides by electrospray ionization mass spectrometry.
A new method for the high-sensitivity analysis of oligosaccharides by negative ion electrospray ionization mass spectrometry was developed through a chemical derivatization of oligosaccharides. Oligosaccharides were derivatized to dinitrile compounds from the reaction with malononitrile under mildly basic conditions. The derivative of maltoheptaose was detected mainly as the [M-2H]2- ion in negative ion mode with 20 fmol sensitivity, even in unpurified samples. In this malononitrile derivatization method, no inorganic reagent, other than sodium hydroxide as a base catalyst, is used. Also, because excess ligand (malononitrile) is volatile, high sensitivity detection is realized without any solvent extraction or chromatographic purification. The detection limit can also be decreased by simple on-line cartridge filtration to 200 attomol which is 10(5) times better than that of free maltoheptaose. Structural information for oligosaccharide derivatives was obtained by collision induced dissociation. This malononitrile derivatization method is convenient and efficient for the sensitive analysis of oligosaccharides.